Abstract A long and rich research tradition exists on the phenomenon of business incubators since this kind of venture support institution first emerged. One can observe an increasing heterogeneity of incubation beyond the traditional mainstream focus on regional development and university-based incubators. In the last decade, in particular the phenomenon of accelerators as a particular form of incubators received increasing research interest. A few literature reviews started summarizing the field, but left some important issues unanswered. This systematic review study contributes to this effort deriving current themes and a research agenda. We find that open innovation and social capital theory increasingly complement the resource-based view as frameworks to understand business incubation. Moreover, the phenomenon of private corporate incubators and accelerators gains traction, both in entrepreneurship theory and practice.
Introduction
The concept of business incubation experienced a considerable evolution and division into several similar institutions and approaches (Mian et al. 2016) . After the first private incubator was established in New York in 1959 (Lewis 2001 ) and the first public incubator in Philadelphia in 1964 (Campbell and Allen 1987) , business incubation diffused slowly during the 1960s and 1970s (Hackett and Dilts 2004) . By now, incubators have become an integral part of the modern entrepreneurial ecosystem, supporting the growth of new ventures based on a broad range of measures. In fact, we saw the emergence of so many different forms of entrepreneurship support and even more names for them that the result was a significant degree of confusion regarding the terms incubator and accelerator and their delineation from and relation to connected concepts. A result of the evolution of the incubator industry, the forking of its development paths and experimentation with new incubator business models, is that no universal definition has crystallized and that both practitioners and scholars often use similar concepts synonymously.
While there is a considerable history of research on incubators, literature appears to remain fragmented and incubators have long been studied mostly as a peculiar phenomenon in a variety of closely related research streams, above all urban and economic development and university-industry technology transfer. Only recently, research focusing primarily on the phenomenon of business incubators themselves gained traction. We identified a few recent bibliometric and review studies regarding the field of business incubation in general (Albort-Morant and Ribeiro-Soriano 2016; Hackett and Dilts 2004; Mian et al. 2016; Phan et al. 2005 ) and one such study regarding university incubators in particular (McAdam et al. 2006) . Each provides some important insights into and overviews of the topic, but at the same time leaves some equally important questions unaddressed. Probably the first review of the literature on business incubation is that of Campbell and Allen (1987) . At the time, the phenomenon of incubators was very recent and hence the research field only embryonic. Consequently, there was little need for the review to be very systematic; it still succeeded to provide an in-depth summary of the very few books and articles available.
Most recently, Albort-Morant and Ribeiro-Soriano (2016) carried out a bibliometric analysis and provide us with insights on the most productive authors, the development of the number of publications over time, the geographical distribution of research in the field, the journals with the most publications and received citations, as well as the type and area of research. However, while undoubtedly useful, bibliometric analyses and their metrics can-if not supplemented by an in-depth review-provide only a first glance at the status quo of the field. Hence, we learn little about theoretical frameworks used or new concepts introduced. Mian et al. (2016) , introducing to their special issue on business incubation, provided the most recent literature review. They show a growing interest in the topic and point to the phenomenon of accelerators as a newly emerging, relevant phenomenon for which only very limited research exists.
A more comprehensive study is the systematic literature review by Hackett and Dilts (2004) in this journal. In their careful review, they provide a very good overview of the development of the field in terms of the incubator definitions and configurations, the key findings regarding incubation process and impact, and the challenges that the literature stream faced at the time. However, this review dates back over a decade and we clearly witness the emergence of new empirical phenomena and theoretical developments. This overview of extant review studies shows that reviews either are at least a dozen years old or are limited to bibliometric analyses. Therefore, our systematic literature review aims at pursuing four distinct goals. First, we seek to show the recently consolidating research field regarding business incubators in the network of the most relevant adjacent fields and topics. Second, we intend to derive a most reconcilable definition of the concept of business incubators. Third, we aim at summarizing the state-of-the-art research. Fourth and finally, we pursue the overall goal to conclude the implied persistent research gaps in order to suggest a research agenda.
In the following section, we describe our research design before we present the results of our bibliometric analyses in the subsequent section. After that, the main part of the review covers definitions and typologies of incubators, their processes, as well as research on their performance and impact. From this, we derive research gaps before we conclude with an outlook on future research.
Research design
In our study, we carried out a systematic literature review that provides a bibliometric and co-citation analysis, similar to the review of entrepreneurship research in general carried out by Schildt et al. (2006) . Before we started the actual systematic review, we scanned and read some of the most salient articles in the field in order to determine the search term. Then we used the ISI Web of Science (WoS) database to find all literature on the topic that could be of interest. When using the 'topic' field to search the database, ISI-WoS returns all articles with the search terms in their title, keywords, or abstracts. Scholars in management science consider this database the most comprehensive and use it frequently in systematic reviews (Albort-Morant and Ribeiro-Soriano 2016; Dahlander and Gann 2010; Mian et al. 2016) . However, although the ISI-WoS database is one of the most comprehensive scientific journal databases, it is not exhaustive. The sample could therefore miss some important contributions. Moreover, we decided to focus on the most high-ranking journals (see Fig. 1 ). This also means that the initial sample for the co-citation analysis does not include books, although some provide relevant contributions. However, most of these are included later because relevant papers cite most of the relevant papers and books initially not included and hence they appear at least once in our sample.
Our broad search term was as follows: \''incubat*'' OR ''business accelerat*'' OR ''technology accelerat*'' OR ''company builder*'' OR ''technology cent*'' OR ''innovation cent*''[. We included the terms company builder and technology/innovation center, because we wanted to reduce the probability to miss relevant literature due to a too limited search. We used the asterisks in order to retrieve results for similar versions and alterations of the terms, like incubation and incubators. We decided not to search for ''accelerat*'' without business or technology, because this search turned out to deliver a huge number of false positives even in the most pertinent journals, for example, when high-dynamic business environments are investigated and a factor ''accelerates'' business processes.
We combined the search terms with the constraint that it has to appear in one of the following WoS-categories: management, business, economics, operations research, management science, or urban studies. By this restriction, we could exclude more than 240,000 items from other disciplines such as health care, engineering, or physics. Based on this initial macro-filter, the WoS database returned 601 results. In the second step, we screened the journals for which the search returned at least one article and restricted the search to the journals that could contain relevant articles, which led to a sample comprising 353 articles. In the third step, we screened all returned articles of journals that were not amongst the obviously most relevant journals in order to identify false positive results. Following this screening, we could restrict our journal list even further and ended up with a final sample size of 347. On this sample, we performed the bibliometric analysis discussed in the next section (Figs. 2, 3 and (Table 1) .
Overview of bibliometric and co-citation analysis results
Using the freeware online tool hammer.nailsproject.org we conducted a bibliometric analysis and obtained the co-citation node-edge-files. Afterwards, we imported the data to the Gephi 0.9.2 software for the co-citation analysis and visualization of the co-citation network. The assumption behind co-citation analyses is that with an increasing number of shared citations the probability increases that focal papers share a specialized language and specific worldview (Boyack and Klavans 2010) . This allows us to conclude that co-citation clusters treat the topic of interest from a similar perspective and with similar argumentative backgrounds and patterns. Authors occasionally make errors in citations-above all in the articles before the introduction of citation management software. Thus, we had to screen manually all 11,835 nodes of our nodes table for duplicates. Each duplicate receives only a fraction of the actual citations, leading hence to a severe underestimation of the cited work. Their consolidation is therefore fundamental. Indeed, we found 337 nodes that appeared several times in the table. In many cases, these multiple entries referred to books with different editions over the years. In other cases, authors were included with different versions of their names, e.g. either with both their given names abbreviated or with only the first name without abbreviation Fig. 4 . We also found several typos in the volume or year number of journal articles. The entire number of deletions of duplicates amounted to 481 because several entries exhibited multiple different versions. The final number of nodes of the cocitation network hence amounted to 11,354. We filtered out all entries that received only First dozen publications of each cluster that have closeness centrality above 0.4. AND in-degree at least 1 Business incubators and accelerators: a co-citation…one citation (i.e. in-degree C 2). This reduced the network to a size of 1821 nodes (16% of the total network) with 2842 edges, a diameter of 7, and an average path length of 2.3. Our co-citation analysis revealed seven clusters: (1) business incubation, (2) science parks and university-based incubators, (3) social and knowledge capital view on incubators, (4) new technology-based firms and science parks, (5) technopolis, (6) evaluation, and (7) survival and failure of incubatees (see Table 2 and Figs. 5, 6) . While studies in cluster (1) focus primarily on business incubators, the clusters (2-7) show the most relevant research areas that overlap with the research on business incubators. Hochberg (2016) divided research on accelerators roughly into two categories: conceptual description of the accelerator model and empirical accelerator impact assessments. Hackett and Dilts (2004) (1) incubator development studies, (2) incubator configuration studies, (3) incubatee development studies, (4) incubation impact and (5) incubation theory studies. While we agree with Hackett and Dilts (2004) that a slightly more fine-grained distinction between research streams is due, we do not fully agree with their chronological categorization. Based on our review of the papers we analyzed, we find that it is useful to distinguish between the following three streams: (1) studies on origins, definitions and typologies of incubators, (2) studies on the incubation process, and (3) studies on impact and performance. Studies that address issues of definition and characteristics of incubators make up a considerable share of the relevant literature.
4 Review and summary of the three major research topics
Definitions and typologies of incubators
There is definitely no scarcity in definitions of incubators. Already 40 years ago, Kuratko and LaFollette (1987) recognized a growing problem defining the concept: ''The task of defining what is meant by an incubator has become difficult since the original concept is being adapted to fit the needs of the economic areas.'' (p. 49). In fact, both scholars and practitioners have put forward a plethora of definitions of many similar types of incubators. Adding to the confusion, many concepts evolved before and during the development of the incubator concept and exhibit sometimes a considerable overlap and proximity. The organizations and institutions of today's entrepreneurial ecosystems (Spigel 2015 ) are very heterogeneous. Most recently, private independent or corporate for-profit incubators emerge and usually have a focus on start-ups in the ICT and other high-tech sectors (Aerts et al. 2007; Becker and Gassmann 2006; Hackett and Dilts 2004) . This new breed of incubators put stronger emphasis on the provision of direct access to capital and specialized services in order to speed up the startups' time-to-market and to bring start-ups into a common network with technological and commercial big players (Grimaldi and Grandi 2005) . Large established companies often face difficulties in fostering radical innovation (Christensen 1997) , for example due to organizational inertia or conflicting organizational norms and structures (Hannan and Freeman 1984; Tushman and O'Reilly 1996) . Hence, firms increasingly try to overcome these difficulties by collaboration with startups through their own corporate incubators and accelerators. In the literature on corporate entrepreneurship, approaches have been identified that resemble what could be called a corporate incubator without bearing that name (Wolcott and Lippitz 2007) . These corporate incubators provide most of the services traditional incubators or accelerators provide, but aim at encouraging and helping their own employees to create new business that may then become new business units or spin-offs. The corporate incubator of Phillips has been described as an early example of this kind of corporate entrepreneurship (Ford et al. 2010; Wolcott and Lippitz 2007) . However, Ford et al. (2010) describe the Phillips technology incubation program rather as an effective simulation of the venture capital approach than of the business incubator approach. Meanwhile, corporate incubators leveraging external ideas and entrepreneurs increasingly complement (or substitute) these inward-focused ones (Kohler 2016) . Corporate incubators hence are means of both outside-in and inside-out open innovation in corporate entrepreneurship (Weiblen and Chesbrough 2015) .
Understandably, hence, scholars have not yet settled on a single definition of an ideal type incubator (Albort-Morant and Ribeiro-Soriano 2016). Some studies investigate several of these concepts as a whole and compare them, e.g. science parks and incubators (Ratinho and Henriques 2010) or incubators, technology centers, and universities (RoigTierno et al. 2015) . Incubators target ventures, which are in their early development stages, so that the term incubator should not be used interchangeably with the terms science park or technology park, which are generally designed to support more mature firms (Bergek and Norrman 2008) . This shows that the definition should not be too narrow since otherwise the immense number of similar concepts would increase even further.
If the definition is too broad, however, it risks including substantial aspects of what research investigates as organizational entrepreneurship. In fact, Cooper (1985, p. 76) notes: ''Every organization might be viewed as a potential incubator, influencing its employees in a variety of ways that make them more or less likely to leave and start new firms.'' A narrower definition allows the distinction of classical business incubators from other forms of business incubating-organizations like accelerators. Accelerators usually are fixed-term, cohort-based programs providing education, monitoring, and mentoring to start-up teams (usually not single entrepreneurs) and connecting them with experienced entrepreneurs, venture capitalists, angel investors and corporate executives and preparing them for public pitch events in which graduates pitch to potential investors (Cohen 2013; Cohen and Hochberg 2014; Hochberg 2016 ).
We found a broad range of broader and narrower definitions of incubators in the literature we reviewed (see Table 3 ). While for a long time the physical collocation of incubatees has constituted a central defining characteristic of business incubators, this feature is lacking in some more recent definitions due to the increasing focus on counseling Plosila and Allen (1985) ''Real estate projects with shared space and administrative arrangements [and] organize the business development process' ' Campbell et al. (1985) ''Seeks to effectively link talent, technology, capital and know-how in order to leverage entrepreneurial talent and to accelerate the development of new companies''
Mcadam and Marlow (2007), Smilor and Gill (1986) ''A facility with adaptable space which small businesses can lease on flexible terms and reduced rents [where] Support services are available and shared'' Kuratko and LaFollette (1987) ''Large buildings operated to nurture young companies by providing low-rent space, shared office services and management advice'' Lumpkin and Ireland (1988) ''Centralized physical facilities that 'incubate' new and small ventures by providing them with varying support services and other assistance.'' Udell (1990) ''Are multi-tenant buildings providing affordable, flexible space, and a variety of office and support services which share a common purpose: to nurture small fledgling firms into healthy businesses'' Weinberg et al. (1991) ''Locally based institutions that provide shared physical space and business support services to new and young firms'' Markley and McNamara (1995) ''[Organizations that] offer fledgling companies a number of benefits-office space, funding, and basic services such as recruiting, accounting, and legal-usually in exchange for equity stakes''
Hansen et al. (2000) ''Producer' of business assistance programs. (…) companies and the incubator staff are co-located in the same facility''
Rice (2002) ''An enterprise that facilitates the early-stage development of firms by providing office space, shared services and business assistance'' Hackett and Dilts (2004) ''Evolving innovative organizational form that is a vehicle for enterprise development'' Peters et al. (2004) ''Any organization that provides access to affordable office space and shared administrative services'' Bollingthoft and Ulhoi (2005) ''Property-based organizations with identifiable administrative centers focused on the mission of business acceleration through knowledge agglomeration and resource sharing'' Phan et al. (2005) ''Organisations that supply joint location, services, business support and networks to early stage ventures'' Bergek and Norrman (2008) ''Organizations who's purpose it is to support the creation and growth of new businesses, by supplying a shared office environment and agglomeration of new and small businesses'' Honig and Karlsson (2010) ''Tools to accelerate the creation of successful entrepreneurial companies' ' Bruneel et al. (2012) Business incubators and accelerators: a co-citation… 161 and support services and the advent of virtual business incubators. On a most fundamental level, definitions of incubators refer to these as projects, tools, facilities, buildings, enterprises, organizations or most broadly institutions. Defining business incubators as organizations or institutions is broad enough to include both public and private incubators, but defining them as organizations rather than institutions emphasizes that they are actively managed. Moreover, we observe that definitions build on descriptions of incubators' goals (e.g. facilitating the growth of startup firms), behavior/business model (e.g. the offering of shared office space or business support services), or both. However, goals might be different for different types of incubators. While publicly sponsored incubators often are more interested in job creation, private-independent incubators emphasize profitability, and private-corporate incubators tend to focus on contributions to their mother corporation's strategic goals. The most reconcilable approach seems to be defining incubators based on the minimal common ground business model that distinguishes them from other players in the entrepreneurial ecosystem. Therefore, we define a broader (business-incubating organizations) and a narrower (business incubators) definition:
Business incubating-organizations (in the broader sense) are those that support the foundation and/or growth of new businesses as a central element of their organizational goal. Business Incubators (in the narrower sense) are business-incubating organizations that support the establishment and growth of new businesses with tangible (e.g. space, shared equipment and administrative services) and intangible (e.g. knowledge, network access) resources during a flexible period and are funded by a sponsor (e.g. government or corporation) and/or fund themselves taking rent (or less frequently equity) from incubatees.
The first scholarly typology differentiates between publicly sponsored, nonprofitsponsored, university-related, and privately sponsored incubators (Kuratko and LaFollette 1987) . Kuratko and LaFollette (1987) summarize from previous literature ten different characteristics in which private and public incubators may differ. These include their tenant capacity and selection, governance and exit policy, rent and complementary revenue Clarysse et al. (2005) differentiated according to goals and strategies. University incubators and regional business incubators serve a scientific or a local community, respectively, and they fulfill primarily a public mission. In contrast, virtual incubators, independent commercial incubators and company-internal incubators are oriented towards making profits or promoting the objectives of their parent company. Similarly, Grimaldi and Grandi (2005) use the institutional mission as one characterizing variable to distinguish between two types of incubator models, i.e. business innovation centers and regional public incubators on the one hand and private incubators on the other hand (university business incubators are situated somewhere between the two models). We summarize these and further typologies that we could identify in Table 4 below.
Incubation process
Hackett and Dilts (2004) describe the selection of incubatees, their monitoring and assistance as well as resource infusion as core elements of the incubation and acceleration process. Similarly, for Bergek and Norrman (2008) selection, business support, and mediation are main distinguishing components of incubators, but they mention infrastructure and graduation as further components. While most incubators are similar regarding their infrastructure and graduation policies, they differ widely in their selection strategies, business support services and mediation offering (Bergek and Norrman 2008) . In the following subsections, we review the literature on the incubation process, which we summarized visually in Fig. 7. 
Search and selection
Maintaining a steady flow of quality proposals is a key factor for incubator success (Patton et al. 2009 ). Therefore, incubators engage in marketing activities to build awareness and establish a name within the targeted industry so as to attract a sufficient number of applications (Aaboen 2009 ). To filter the right candidates, incubators have to choose criteria for selecting their incubatees. In particular, for-profit incubators review candidates rigorously by applying criteria that are similar to those applied by venture capitalists (Ford et al. 2010; von Zedtwitz 2003) . Beyond these criteria, however, corporate incubators consider strategic alignment between their startup portfolio and their parent company as a relevant selection criterion, which is often more relevant than expected immediate financial returns. Lumpkin and Ireland (1988) identify three groups of screening criteria, which include the experience of the management team, financial strength as well as market and personal factors. Using this study as a basis, Aerts et al. (2007) describe the screening practices of European business incubators. They distinguish between financial screeners focusing on financial rations, team screeners emphasizing personal characteristics of the management team, market screeners primarily valuing market factors, and balanced screeners. They find that 61% of incubators are market screeners and 27% are team screeners, while financial and balanced screeners are a rare species. Bergek and Norrman (2008) provide in their framework a two-by-two matrix to classify selection strategies. Firstly, they differentiate between idea-focused and entrepreneur-focused selection. That means that the primary criterion of selection is either viability of ideas or personal characteristics, experiences and skills of entrepreneurs. Secondly, they differentiate between ''picking-the-winners'' and ''survival-of-the-fittest'' selection. The former refers to application of rather strict criteria in order to identify few potentially successful ventures ex ante, while the latter denotes the application of more flexible criteria in order to accept a larger number of firms and then leave it to the market to separate winners from losers. Combining a selection approach from the first dimension with one from the second dimension implies four possible selection strategies.
When selecting new incubatees, incubators also need to consider the dynamics that emerge due to the nature of the overall incubatee portfolio they developed. As tenants in specialized incubators are often active in the same markets, they fear competition and may be more reluctant to share information and network contacts with each other. In addition, if tenants share a similar knowledge base, cross-fertilizations with other technology or business fields are less likely to occur (Schwartz and Hornych 2008) . Tötterman and Sten (2005) in fact recommend that incubators aim for a mix of companies that represent different sections of the value-chain or companies that are in different life-cycle stages.
Business support
Business support services gained increasing prominence and relevance in the business models of incubators, where the provision of office space and facilities today is mostly secondary. Common areas covered include sales, accounting, law, contracts, patent strategies, presentation technique, advertising, media and negotiation (Aaboen 2009 ). The choice of incubatees affects the mix of services provided and vice versa, as the incubator aims to maximize the fit between its services and the specific needs of the new businesses (Hackett and Dilts 2004) . The incubator monitors the performance of their tenant firms and provides feedback to help contain risk by preventing them from making mistakes. When problems arise, the incubator can provide business support services as needed. Incubators can provide this kind of monitored business assistance most effectively through frequent counseling interactions, because this strengthens the relationship between the incubator management and the incubatees (Scillitoe and Chakrabarti 2010) . Rice (2002) finds that interaction between incubator managers and entrepreneurs is fundamental for success. The more time incubator managers spend on co-production-in general as well as in each specific co-production episode-and the broader the modalities they use, the higher is their impact. However, for this co-production to work, entrepreneurs need to be aware of their startup's gaps in knowledge, competencies, and resources, to recognize the potential of the incubator to fill those gaps. Bergek and Norrman (2008) find that some incubators follow a strong intervention approach, while others choose a laissez-faire regime. Interventionists see their role as managers who guide ventures through the incubation process by the steady hand and sometimes even supply them with complete management teams or require them to do certain trainings. In contrast, laissez-faire incubators perceive themselves as external facilitators of a process that incubatees manage primarily by themselves. These incubators hence supply resource and assistance only on incubatees' request. McAdam and McAdam (2008) explore the use of incubator resources at different lifecycle stages. They find that the propensity to make use of the resources and support increases throughout the lifecycle and as young firms search for independence and autonomy. At some point, incubatees graduate and move out of the incubator. The incubator management is to specify under which circumstances incubatees have to leave the incubator and help them develop appropriate exit strategies.
Mediation
Whenever incubators lack resources required by an incubatee, like for example specialized, in-depth technical expertise, they can assist incubatees through networking activities (Scillitoe and Chakrabarti 2010) . For instance, Rubin et al. (2015) examine different knowledge agents who surround the incubators and examine knowledge flows taking place in the context of the interrelationships with the incubatees. They distinguish between technological knowledge bearers, market knowledge bearers as well as financial resources bearers.
Incubators manage both an external and an internal inter-organizational field, to which they connect their incubatees (Weinberg et al. 1991) . Externally, the incubator should foster business connections between tenants and outside firms, government agencies, and other sources of commercial relevance. Internally, the incubator should facilitate relationships among a pool of resident businesses and administrative staff of the incubator.
While research has initially ignored the role of informal networks, Rothschild and Darr (2005) highlight the role of informal networks of innovation. In their case study of a research university and an affiliated technological incubator they find that a variety of strong and meaningful ties exist, which are to a large degree based on informal contacts between the parties involved. On this basis, a two-way flow of knowledge and goods, from which both organizations benefit, takes place. Patton et al. (2009) find that such possibility to meet and interact with like-minded individuals motivates founders to join the incubator and that the synergies within such an internal support network is a key factor for successful incubation.
Bollingtoft (2012) observes a variety of different networking and cooperation activities among tenants, which appear to support the development of knowledge as well as the companies' growth. Thus, the role of incubators is to facilitate these activities; important conditions include physical proximity and attracting entrepreneurs with a positive attitude towards knowledge sharing and cooperation, as well as a willingness to share values and norms. Therefore, after the exit, the incubator should seek to keep in touch with their alumni so they remain part of the incubator's community (Tötterman and Sten 2005) .
Performance and potential impacts
The evaluation of performance and potential impacts of incubators also has received considerable interest in previous research. Available studies are heterogeneous, using different methodological approaches and focusing on different measures. Some studies investigate the impact that activities of incubators can have at the individual firm level; others estimate impacts at a macroeconomic level. In addition, some frameworks rely on several dimensions to provide a more holistic picture of incubator performance.
Researchers, who seek to evaluate impact of incubators, face several difficulties. One difficulty concerns the problem to get good and reliable data, because entrepreneurs are often reluctant or too busy to share information, do not keep good records, or engage in self-aggrandizement when providing information (Udell 1990 ). Bergek and Norrman (2008) define incubator performance as the extent to which incubator outcomes correspond to incubator goals, but the evaluation of incubators' performance becomes further complicated as goals vary across institutions. It is particularly interesting to assess the impact of incubators on its firms compared to non-incubated firms. However, incubator managers have an incentive to select firms that are likely to succeed and filter out weaker candidates.
As a result, the cohort of incubated firms is not representative of the overall population and such selection bias may lead to an overestimation of incubator effectiveness (Udell 1990; Stokan et al. 2015) . Furthermore, we consider selection itself as a central element of the incubation process and as such a factor contributing to the incubator success. Disregarding selection would make it impossible to discriminate between incubators that are bad at selection but good at further support and those that are strong in selection but weaker at further support. Finally, there is significant controversy about which measures are best suited to measure the performance of incubators.
Incubators' impact at the level of the new firm
Adopting the definition of incubators as organizations that help new firms survive and grow, most studies assess incubators' performance in terms of new venture creation and the growth and survival rate of new businesses (Colombo and Delmastro 2002; Peña 2004; Schwartz 2009; Stokan et al. 2015) . The majority of these studies is quantitatively oriented and relies on data from questionnaires. In general, the number of graduates is a very rough measure of the ability of the incubator to accelerate the entrepreneurial process (Peters et al. 2004) . While graduation tends to be easy, it is more difficult for young firms to prosper in the long term. Schwartz (2009) observes that the discontinuation of support occurring after startup graduation has a negative effect on startup survival, which lasts up to 3 years after leaving the incubator.
One frequently used approach to compare the performance of a group of incubated firms with a comparable cohort of non-incubated firms, is to use matching techniques to control for potential selection bias. Colombo and Delmastro (2002) use this approach to evaluate the effectiveness of Italian technology incubators. They compare a sample of 45 firms in technology incubators located in science parks and business innovation centers to a control sample of off-incubator firms. Their results indicate that input and output measures of innovative activity differ only marginally. However, they find that on-incubator firms have entrepreneurs with better human capital on board, show higher growth rates, and find it easier to get access to public subsidies. They also find these firms to perform better in terms of adoption of advanced technologies, aptitude in participating in international R&D programs, and establishment of collaborative arrangements. Moreover, also Stokan et al. (2015) find positive effects of incubators' activities on firm growth. In particular, they show that incubators have a significantly positive effect on the firm's number of employees and that incubated firms receive five times as many business services as their non-incubated cohort. Schwartz (2013) concentrates on long-term business survival tracking a sample of firms within a publicly initiated incubator over a period of 10 years and comparing their performance to a control group of comparable startups that did not receive support from an incubator. However, results do not indicate that firms located in incubators have higher chances of long-term business survival than comparable firms located outside incubators do. To the contrary, he finds indications for a negative effect in some cases.
Another group of studies focusses on the impact evaluation of incubator practices and services with regard to the performance of young firms. Aerts et al. (2007) investigate the link between screening practices of incubators and performance. They find that screening based on a balanced set of factors correlates with a higher tenant survival rate. However, while this is useful to know for incubator managers as it indicates that screening works, it tells little about the utility of incubator support since screening practices introduce heavy selection bias if compared to a group not equally screened. The study by Peña (2004) aims to find out the extent to which the support received by entrepreneurs from incubator centers is critical for young firms to survive the difficult initial years. However, the results indicate that the majority of variables related to assistance offered from incubators is non-significant. Peters et al. (2004) focus on the impact of incubator services, including infrastructure, coaching and networks, on the graduation rates of incubatees. They find that merely comparing types of services offered will not be sufficient to explain differences in graduation rates among incubators. Instead, they conclude from their interviews that consideration of selection processes as well as knowledge as a resource acquired through networks and interactions among co-tenants is key to understand incubators' performance in terms of graduation rates. Networks also play a role in the study of Rothaermel and Thursby (2005) , in which the authors investigate the effect of university linkages on incubator firm failure and graduation, with linkages being licenses or professors on the firms' senior management team. They find support for their hypotheses that a university link reduces probability of new venture failure, but retards the firm's graduation from the incubator. Lasrado et al. (2016) investigate whether firms graduating from university incubators attain higher levels of post-incubation performance than firms participating in non-university affiliated incubators do. Results show that university incubated firms do indeed benefit from their relationship with university incubators. After firms graduate from the university incubator, the number of jobs and sales grew over time, showing that their performance continually improves. Moreover, the authors find that university-incubated firms generate greater employment and sales than non-incubated firms, which indicates superior performance.
In addition to practices and services provided by incubators, further factors may influence their performance. Barbero et al. (2012) point out that performance differs according to the type of incubator. They differentiate between four types of incubators: private incubator, basic research incubator, university incubator and regional development incubator. Investigating 90 incubators in Andalucía, they find that some types perform better in specific performance measures, while others perform worse. They use five categories of performance measures, which include firm growth, participation in R&D programs, input R&D, output R&D and employment generation cost. Regional development incubators do not fulfill their objectives. University incubators perform satisfactorily. Private incubators and basic research incubators performance is outstanding. In a subsequent publication, Barbero et al. (2013) find evidence for significant differences within archetypes concerning the type of innovation generated. Mas-Verdu et al. (2015) employ a fuzzy-set qualitative comparative analysis to analyze the role of incubators in interaction with other factors such as the degree of business innovation, size, sector, and export activity. Their results show that incubators on their own cannot affect business survival likelihood. Instead, combinations with other factors are necessary, e.g. new companies that are large or operate in certain sectors show a higher rate of survival.
Incubators' impact at the macroeconomic level
Besides the impacts at the level of the individual firms, incubators' activities may also have direct and indirect effects on the local, regional or even national economy. Indirect effects often occur because incubated firms create links to other actors and thereby stimulate their economic activities. Researchers use both regional macroeconomic models (Sherman and Chappell 1998) and input-output models (Markley and McNamara 1995) to estimate employment and wages directly attributable to incubated firms as well as the indirect effects resulting from their impact on economic activities of other companies. Both articles find that employment and income multiplier effects occur.
Among the most important direct macroeconomic effects of incubators are their significant fiscal impacts, as higher local income results in higher local tax revenue. Thus, results strongly indicate that incubators can be an effective economic development tool. Ratinho and Henriques (2010) in fact investigated whether an entire population of incubators and science parks contributes to economic growth in a converging economy (in this case Portugal). However, they find that the contribution to job creation and economic growth is barely visible and that activities of incubators (and science parks) have, at best, a local impact.
Multi-dimensional frameworks for incubator performance evaluation
Some scholars developed multidimensional frameworks as a basis for a more holistic evaluation of incubator performance. These frameworks tend to be rather qualitative in nature and primarily rely on interview data for comparative evaluations of several incubator cases. Mian (1994) provides one of the first frameworks for assessing the practices and performance of incubators. He identifies 13 key characteristics based on a review of incubator studies. These include the origin of facilities, the incubator objective, organizational design, governance, tenant performance reviews, institutional support, staffing, funding resources, technologies targeted, personal traits of tenant entrepreneurs, strategic operational policies, services and their value added, as well as the survival and growth of tenant firms. He uses this list to evaluate by comparison six university-sponsored incubator programs and finds them all exhibiting positive outcomes, although to very different degrees. He concludes that university-sponsored technology incubators should set reasonable objectives and implement management practices that are conducive to tangible results. In a subsequent publication, Mian (1997) updates the list of characteristics and regroups them into three sets. The first set consists of performance outcomes, the second set includes management policies and their effectiveness and the third set comprises services and their value added. The multiple dimensions of this framework that Mian (1997) suggests in order to evaluate performance are program growth and sustainability, tenant firm's survival and growth, contribution to the sponsoring university's mission, as well as community related impacts.
As a response to a lack of incubatee perspective in this latter study, Chan and Lau (2005) propose a modified framework that captures the effects on technology firms throughout their venture path. They identify nine criteria from the literature and use these to compare performance from the incubatees' perspective. These criteria are pooling resources, sharing resources, consulting/counseling services, public image, networking, clustering, geographic proximity, costing, and funding. They find that the effect of each incubator characteristic on the incubator's tenants depends on the tenants' stage of development.
Most recently, Fonseca and Chiapetta Jabbour (2012) developed a framework with a particular focus on evaluation of the incubators' and the incubated firms' environmental performance. The framework comprises of seven variables, i.e. green building and facilities, green screening process, environmental training, energy management, water resource management, promoting green management, tenants with green proactivity. For each variable, scores are given and the total score allows the classification of incubators according to ''levels of environmental maturity''. They apply the framework to six Brazilian incubators and find that in all except one case environmental management is of little importance.
Research gaps and agenda
The incubator landscape has evolved over the course of time from mere real estate projects or university spin-off facilities to complex, business development-support organizations with a broad range of different business models. In recent years, the business incubation industry has witnessed a significant increase in the number of corporate incubators and accelerators. In fact, the number of accelerators increased from the first accelerator in 2005 (Y Combinator) and a dozen in 2008 to about 180 in 2013 in the US and up to an estimated 3000 world-wide (Hochberg 2016) . There are no precise numbers regarding how many of these have corporate sponsors, but there are several well-known examples, like the AT&T Aspire Accelerator, Axel Springer Plug and Play Accelerator, the Disney Accelerator, or Microsoft Ventures Accelerator. Likewise, more and more incubators with corporate sponsors emerge as well, like the Jaguar Land Rover TechIncubator, the Breed Reply IoT advanced Incubator, or the Bayer CoLaborator.
Due to the recency of these phenomena, there is only a small number of publications. Hence, there are many open questions. Most importantly, corporate incubators and accelerators raise new issues regarding their relationships, not only with their incubatees, but also with their sponsor, which has very different interests than the common public sponsors had. An important aspect of any corporate incubator and accelerator project, whether leveraging internal or external resources, seems to be the establishment of separate organizational units in order to avoid turf battles. Wolcott and Lippitz (2007) call the internal version of this the ''producer model''. This organizational separation is particularly important where the goal is creating radical innovations that bear the potential to not only cannibalize more or less but also completely disrupt the business model of one or more of the corporations' business units. This consequence of innovations, this Schumpeterian creative destruction, is often at the root of the innovator's dilemma (Christensen 1997) . A relatively old approach to achieve this is the skunkworks model of innovation (Jenkins 2001) . We therefore consider the skunkworks approach to successfully develop and commercialize radical innovations as an early version at least of company builders, but to some degree also of corporate accelerators. In fact, we think that it is important to show what is actually new about corporate accelerators as a means of corporate venturing and entrepreneurship. However, to date there is still only very limited research on this phenomenon. While corporate incubators offer different kinds of services, there is not much research on what they expect to receive back. In particular, research on differences between corporate and private but independent incubators is highly relevant, but missing. How can corporate incubators align interests between the sponsoring corporation and the incubatees? What are the consequences of the strong asymmetry between a big incumbent corporation and incubatees? Can corporate incubators realize more synergies than private or public incubators? How do they differ in terms of outcomes such as graduation rate, survival rate, or sales growth?
Another important research gap consists in the consideration of quantitative multi-level studies. As we showed above in Fig. 7 , research can and does investigate antecedents and outcomes of business incubation at least at the three levels of incubatees, incubators, and their environments and communities. However, the interactions between and dynamics across these levels are not trivial and not well understood. This gets even more relevant in light of the discussed emergent phenomena of corporate incubators, because they introduce the corporation as a new and dominant stakeholder in the incubation process.
Finally, we recognize in the theoretical foundations of incubator research an additional research gap. About a decade ago, many studies did not use a consistent theoretical lens (Hackett and Dilts 2004) . This has changed and Mian et al. (2016) find several theoretical lenses through which to consider incubators, ranging from social network and social capital theory over institutional theory, structural contingency theory to stakeholder view and resource based view. Considering in particular the first research gap regarding corporate incubators, the consideration of open innovation as a theoretical lens for incubation research is promising (Weiblen and Chesbrough 2015) . While open innovation helps to understand the corporate incubator from the perspective of its corporate sponsor, literature on absorptive capacity (Cohen and Levinthal 1990 ) could help to explain advantages that incubators have due to their close ties to a corporate sponsor.
Limitations and conclusion
In this systematic review study, we carried out a bibliometric and co-citation analysis. Compared to unsystematic reviews, systematic reviews offer the advantage that they do not introduce an unconscious bias of the researchers carrying out the review. On the other hand, it is also true that our study suffers some usual limitations. Above all, we are limited to the literature that we found in one database, the ISI Web of Science (WoS). Although this is the most comprehensive database available for this kind of study, it is by no means exhaustive. Hence, while we can exclude unconscious bias on our site, we cannot exclude that we missed out some relevant work that is not covered by ISI WoS. In this regard, however, our approach is no different to that of previous reviews, like for example that of entrepreneurship research in general by Schildt et al. (2006) .
The same holds for the definition of the research objective and selection of search terms, which is another limitation of this review. However, with whatever care selecting these terms, systematic reviews can never pretend to cover exhaustively such a vast field. What they can do, however, is to provide an overview of the current state and to point to future directions of the field.
The analysis allowed us to make four distinct contributions to the field of business incubation research. First, we identify the majority of the most relevant extant research, measure each contribution's impact in terms of citations and identify the most central papers in the co-citation network. We could show that the field of business incubation matured into a recognizably distinct field from that focused on science and technology parks, which only investigates one particular form of incubators, namely university business incubators. We could also show that the business incubation literature using social capital theory and social network theory as their theoretical lens grew so much in the last decade that it constitutes an own cluster. Second, we summarized a range of definitions and typologies of business incubators and showed commonalities and differences as well as the progressively changed understanding of the primarily defining characteristics. We derive from our research a reconciling definition of the concept of business incubator in both the broader and the narrower sense. Based on this definition, we show key features of business incubators compared to other related players in the entrepreneurial ecosystem. Third, we provide an overview of key findings from extant literature with a focus on the more central papers and provide a multi-level framework to consider antecedents and outcomes of business incubation as a dynamic process. Fourth, while systematically reviewing the literature, we have discovered recent trends and new topics in both theory and practice. We identify several persisting research gaps in the literature and suggest a range of related questions for a research agenda.
